Regulation of mesenchymal signaling in palatal mucosa differentiation.
Epithelial differentiation is thought to be determined by mesenchymal components during embryogenesis. In mice, palatal mucosa showed the region-specific keratinization pattern along antero-posterior axis. However, developmental mechanisms involved in oral mucosa differentiation with fine tuning of keratinization are not elucidated yet. To reveal this developmental mechanism, first, we conducted tissue recombination assay of the palate at E16 for 2 days which revealed that epithelial differentiation with specific localization of CK10 is modulated by mesenchymal components. Based on the results, we propose that mesenchymal signaling would determine the presumptive fate of developing palatal epithelium in spatiotemporal manner. Genome-wide screening analysis using laser micro-dissection to collect spatiotemporal specific molecules between anterior and posterior palate suggested Meox2 in the posterior mesenchymal tissue to be a candidate regulator controlling epithelial differentiation. To examine the detailed spatiotemporal function of Meox2, we employed in vitro organ cultivation with the loss- and gain-of-function studies at E14.5 for 2 and 4 days, respectively. Our results suggest that posteriorly expressed Meox2 modulates non-keratinized epithelial differentiation through complex signaling regulations in mice palatogenesis.